We describe the use of probit analysis to estimate breastfeeding indicators from current status epidemiological data. A health centre-based sample of 2411 children aged 0-1 year was investigated in Santo Andre, a large town in the Metropolitan Area of Sao Paulo, southeastern Brazil. Mothers were interviewed during routine pediatric consultations and asked about their current infant feeding practices. Probit regressions were calculated by a public-domain microcomputer programme written by one of us. The median duration of total (ix. exclusive plus partial) breastfeeding in this children's sample, estimated as 108.8 days (95 per cent confidence interval: 95.5-123.2 days), is close to that recently reported in the city of Sao Paulo and nearby towns. However, the median duration of exclusive breastfeeding (28.9 days, 95 per cent CI: 17.9-383 days) is rather short when compared to recent estimates from this same region. Despite the nationwide efforts for promotion of exclusive breastfeeding, only 14 per cent (95 per cent CI: 12 J-17 per cent) of the infants were still being exclusively breastfed by 120 days of age. Therefore, a key feature of breastfeeding practices in this population sample, namely, the early introduction of supplementary foods, was identified by using simplified methods of data collection and analysis. This communication suggests that probit analysis of current status data may be further explored as a method for rapid epidemiologic assessment of breastfeeding practices.
Introduction
Diverse strategies of data collection and analysis have been used in epidemiological surveys of breastfeeding practices. 1 Current status data are usually preferred, since simple yes/no questions (for instance, whether or not the infant is currently being breastfed) provide the information needed. Children's age at the time of the interview can be calculated from the date of birth as recorded in birth certificates, health cards or any other official document. The advantage of this approach is that most memory errors and recall biases, which are commonly observed in retrospective information, 2 can be avoided. Current status breastfeeding data are quantal, since the infant is either breastfed or not. Therefore, plenty of regression models currently used in quantal bioassays are applicable to breastfeeding surveys. 3 Nevertheless, most of them are not available in standard statistical packages and none of them became popular. Here we describe the application of one of such model, namely probit analysis, to a cross-sectional survey of children attending health centres in an urban area in southeastern Brazil. Two kinds of breastfeeding indicators were computed from current status data, using a public-domain programme: (i) the median duration of both total and exclusive breastfeeding, and (ii) the prevalence rates of total and exclusive breastfeeding at different age cut-off points.
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Materials and Methods
This pilot study was performed in Santo Andre, a large town (524854 inhabitants in 1991) situated in the Metropolitan Area of Sao Paulo, southeastern Brazil. All 0-1-year-old children attending the 22 public health centres in Santo Andre during a 3-month period were investigated. Despite the fact that the population under study does not constitute a random sample of children living in this town, substantial differences in relation to the whole population are not expected, due to the wide (>90 per cent) coverage of local public health services in this age group. Mothers were interviewed during routine pediatric consultations, and asked about their current infant feeding practices.
Only yes/no questions were asked. Exclusively breastfed children were defined as those who were given no other liquid (including cow milk) or solid food in addition to human milk. Total breastfeeding included both exclusive and partial breastfeeding. Children's age at the time of the interview, measured in days, was calculated from the date of birth recorded in their health cards. Complete information was available for 2411 children.
A comprehensive description of the use of probit analysis in dose-response bioassays can be found elsewhere. 4 The children were distributed over 12 age groups, regarded as independent 'batches' of subjects with the same age, corresponding to the average age calculated for each group. The observed proportions of breastfeeding children in each group were transformed into probits and a weighted linear regression of probits (Y) on ages (.v) was calculated using the maximum likelihood iterative procedure described by Finney. 4 The relation between probits and age is described by the equation K=5 + (x -m)/s, m is the mean of the distribution of ages at weaning in a given population and s is its standard deviation. If this distribution follows the Gaussian model, the median will coincide with m. Therefore, probit analysis is a parametric method which assumes the ages at weaning to be either normally distributed in the study population or susceptible to normalization by simple procedures such as log transformation. The probit transformations, the weighted linear regressions and the respective coefficients of determination (r 2 ) were calculated with the aid of a programme written in BASIC language by one of us (CSF) for IBM-PC compatible microcomputers. The same programme was used to calculate breastfeeding indicators, namely the median duration of both total and exclusive breastfeeding and the expected proportions of breastfed children at different ages, with the respective 95 per cent confidence intervals. Information about the programme may be obtained from the authors. Goodness of fit to the probit model.was tested by the Kolmogorov-Smirnov statistic. Table 1 presents the data set for probit analysis. The population sample was distributed over 12 age groups. The total number of children in each group, their average age, and the number of children being breastfed according to age were recorded. The agespecific prevalence rates of total and exclusive breastfeeding were fitted to the probit model, as shown in Fig. 1 . Total breastfeeding data best fitted to the model after log transformation of ages, which suggests that, in this population, ages at weaning follow a lognormal rather than a Gaussian distribution. Estimates of breastfeeding prevalence rates in different age groups could be obtained directly from the data presented in Table 1 . However, these estimates would be based on the relatively small number of children included in each age group, and would represent 'period averages' rather than prevalences at specific age cut-off points. The probit model permits to estimate prevalence rates at specific ages, based on weighted linear regressions of the whole set of data (n = 2411), and therefore less subject to month-tomonth fluctuations. We estimated by probit regression that only 14 per cent of the infants were exclusively breastfed by 120 days of age (95 percent 
Discussion
Probit analysis is a robust statistical method extensively used in dose-response bioassays. Calculations are easy to perform on personal microcomputers or programmable calculators. Moreover, confidence intervals can be calculated for each estimate. In epidemiological research, probit and logit regressions have been previously employed in cross-sectional surveys to determine the median age at menarche and at primary malaria infection. The ages at menarche in a large sample of girls were assumed to follow a Gaussian distribution, and probits fitted well the raw data, without any transformation. 6 However, the distribution of ages at primary malaria infection tends to be skewed to the right, since some exposed people may exhibit a high degree of natural resistance against infection. Therefore, in this case log transformation of ages produced a better fit to the probit model. 7 Recently, both log-probit and log-logit transformations were fitted to a large set of current status breastfeeding data from six countries, but substantially better goodness of fit was obtained with more complex non-parametric regressions and cubic splines. 3 Nevertheless, since there is no theoretical basis to assume ages at weaning in a given population to follow a particular distribution, probit and other parametric models should be fitted to both raw and transformed data. Further analyses of this kind should support the choice of transformations adequate for each data set.
Since (1987) . The present study shows that the median duration of exclusive breastfeeding amongst the clientele of public health centres in Santo Andre remains close to that estimated in Sao Paulo before the breastfeeding programme began. Therefore, by using a simplified method of data collection and analysis, it was possible to detect a key feature of breastfeeding practices in this health-servicebased sample, namely the early introduction of supplementary foods. This finding indicates the need for improved strategies of breastfeeding promotion to be addressed to this population. In conclusion, we suggest that probit analysis of current status breastfeeding data could be further explored as a method for rapid epidemiologic assessment to support decisionmaking at the local level, in the context of primary health care."
